Abstract: This paper investigates the link between real stock price changes and economic growth. We develop a simple growth model, which presents the relationship between real stock prices and output. Evidence from the G-7 economies by use of the VAR methodology shows that real stock price changes and output growth are strongly related, as predicted by the theoretical model. The bivariate framework also provides useful information for understanding the response of economic growth and real stock prices to external shocks.
Introduction
The increasing capitalisation in developed countries underlines the importance of linkages between the financial sector and real macroeconomic aggregates. Financial conditions and the determination of savings-investment decisions are related to profits and business conditions, both current and anticipated, which are mirrored in stock prices. Thus, any attempt to investigate the interaction of the real economy with observed patterns in stock prices should take into account the main factors that influence investment decisions in the financial sector and production decisions in the real sector of the economy. The interactions between these sectors were first underlined by Brainard and Tobin (1968) who showed that capital formation is triggered when the market values new capital higher than its replacement cost (qtheory of investment). Thus, there is a close link between output and asset markets; for instance, an exogenous rise in output or capital efficiency prompts a rise in private wealth and the value of equities leading to common movements in these markets.
In an empirical context, Goldsmith (1969) was the first one who assessed the positive relationship between stock returns and economic growth. The author used the GDP percent of financial intermediary assets and established a positive correlation with growth for 35 countries. Bosworth (1975) observed similar cyclical patterns in the stock market and real economic activity with changes in nominal stock returns preceding production changes. Subsequent work by Fama (1981 Fama ( , 1990 , Schwert (1990) and Barro (1990) confirmed that real stock returns are highly correlated with future real activity. These results hold for all data frequencies covering very long periods and are robust to alternative definitions of the data series. Such evidence may be the result of stock returns being a good proxy, in the form of a leading indicator, for future production and/or from shocks that affect stock returns and investment decisions immediately, but become visible in production after several periods.
However, the univariate time-series framework adopted in almost all empirical studies has neglected the interaction between stock market returns and real activity by viewing ad hoc the stock market as a useful predictor of output, and thus the issue of causality is not taken into account. Moreover, evidence in the relevant literature suggests that there is a negative relationship between current output and future stock prices (see Park, 1997) . This evidence may be due to the reaction of stock market participants to other macroeconomic variables closely linked to output, such as employment and inflation, which are negatively related to future earnings and business conditions.
In this paper we attempt to establish a bivariate empirical link between stock returns and growth. In the next section we develop a simple theoretical model that follows Turnovsky (1995) , in which the mechanism linking stock price changes and output growth is presented. We show that in the context of this growth model there exists a positive relationship between stock prices and future growth, brought about by the well-known link between anticipated economic development and the current price of capital.
In addition, the model shows that there is a negative relationship between output growth and future stock returns.
Based on this theoretical work, we derive a bivariate specification that drives the empirical part in the rest of the paper. We attempt to assess the empirical interactions between real stock returns and economic growth by adopting the Vector Autoregression (VAR) modelling strategy as a general approximation to our theoretical specification. We employ data for the G-7 economies and from long-run datasets for the U.S. provided by Brainard et al. (1991) and Blanchard et al. (1993) to investigate whether there exists a relationship between these two key variables, as implied by the theoretical results of our model. We also test the response (time-profile) of these variables to unanticipated shocks. The empirical evidence is consistent with the theoretical predictions of the model. Real stock returns are a useful predictor of output for the G-7 countries (with the exception of Italy), while output growth negatively affects future returns in the U.K. and the U.S.. The paper extends the existing literature on the relationship between output growth and real stock returns, by showing that the links between the two variables do not run solely from stock returns to output growth as usually hypothesized in many empirical studies. In addition, we are able to provide an explanation for the negative relationship between current production and future returns. The predictions of the model are confirmed by the approximation in the VAR context for major world economies. In general, the evidence from the bivariate VARs shows that this framework can capture significant aspects of the dynamic relationship between real stock returns and output growth, and significantly improves forecasts of both variables.
The outline of the paper is as follows. Section 2 outlines a simple theoretical model that relates real stock price changes to output growth. The full model is presented in Appendices A and B at the end of the paper. Section 3 gives a description of the empirical methodology employed and the data set. Section 4 presents empirical results for the G-7 countries. Finally, Section 5 concludes the paper.
A simple model of stock price changes and growth
In this section we outline a theoretical model that illustrates the relationship between output growth and stock price changes. The full description of the model is given in Appendix A. We assume that the economy consists of households and firms. Each household is assumed to choose consumption c and labour l in order to maximise the infinite intertemporal utility function:
where ρ is the rate of time preference. The budget constraint of the households is equivalent to:
where b denotes corporate bonds with real interest rate r, w denotes the real wage rate, D denotes real dividends, E denotes the number of shares, s denotes the price of shares in terms of output, and a dot denotes a derivative w.r.t. time. The first order conditions for this problem amount to:
where i=(D/sE) is the dividend to equity value ratio. Coming now to the production side of the economy we assume a large number of competitive firms with the production function of firm i having the form:
where Y i , K i and l i denote output, capital and labour, respectively, of firm i, A is a constant technology parameter with A>0, while α and (1-α) are the relative shares of private capital and labour respectively.
Parameter h stands for total capital per worker and we assume that the latter is a function of the existing aggregate total capital stock per worker so that
. The infinite horizon problem of the representative firm i is to maximise the present discounted value of net cash flows taking h as given:
s.t. to (4) and the capital accumulation formula
, where δ is the depreciation rate. In the presence of adjustment costs in the formation of private capital, investment cost is given by )]
where I denotes private investment and parameter φ>0. Parameter θ * denotes, as in Turnovsky (1995), the real cost of capital, which is independent of the production decisions of firms concerning investment and labour. Therefore, the firms' problem can be expressed in two stages. The firm makes its financial decision so as to minimise the real cost of capital, and then makes the optimal production decision.
However, financial decisions are constrained by the behaviour of households through the arbitrage condition (3b) that, in turn, determines the savings decisions. As a result, by equations (3b) and the definitions of the market value of firms and the real cost of capital, we obtain under this setting that the real cost of capital which optimises financial decisions of firms equals the real interest rate
The first-order conditions are given, after replacing for h and aggregating across firms, by:
where q is the shadow price of capital.
1 Optimality conditions for households give a set of demand functions for consumption, corporate bonds, and a supply function for labour. Οptimality conditions for firms provide a supply function for bonds through the definition of the real cost of capital, and demand functions for labour and capital. Equilibrium occurs when supply equals demand in the markets for labour, capital and bonds. The optimal values determined by the first-order conditions give the market value of the firm at the optimum (see Appendix B):
Equation (7) gives the shadow (marginal) price of capital, as the ratio of the market value of outstanding securities V * to the existing capital stock, which is essentialy the stock market price (see also Turnovsky, 1995) . 2 An important issue that arises in the estimation below is how close is the average value of q to 1 For a detailed discussion of these conditions and the relationship with Tobin's q, see Hayashi (1982) and Barro and Sala-IMartin (1995) . 2 As shown by Hayashi (1982) , theoretically the average and marginal values of q are identical, as long as the production the observable average value of q measured by real stock prices. The latter may be a poor proxy of future flows determining financial decisions of firms under the presence of imperfect capital markets, speculative bubbles, or nonlinear production and cost of adjustment functions. Blanchard et al. (1993) construct q, the market valuation of capital, for the period 1900-1990 as the market value of bonds and equities relative to the replacement cost of capital. Another measure of q is the ratio of market value to replacement costs given by Brainard et al. (1991) for the period 1963-1985. As will be shown in section 4, both measures of q are very close to observable real stock prices. Now, given the financial decisions of firms, the optimal capital stock of the economy is determined in the production sector. By (4) the aggregate production function is given by Y=AK and using the aggregate capital accumulation equation
, we can solve for the rate of change of real stock prices and obtain the following system of equations:
The last two equations yield the joint determination of the growth rate of output, g Y , and the rate of change of real stock prices,
function exhibits constant returns to scale.
Equations (8b) and (9) jointly give the equilibrium values for the growth rate of the economy and the shadow price of capital. We define balanced growth as the state where output and capital grow at the same rate. In this model, growth is endogenous, as the economy grows with a steady-state constant growth rate. The growth rate of output and the real stock price index are positively related: a higher growth rate of output is associated with a higher value of outstanding securities relative to the existing capital stock. By (8b) and (9) we also see that these variables also depend on a number of exogenously given parameters. For instance, the steady-state growth rate depends positively on the technology parameter A. Suppose, for example, that there is an exogenous improvement in technology, which raises the marginal -and average-product of capital A. Investment will rise with q, and so will the growth rate of output, implying a higher steady state growth rate of output and a higher shadow price of capital. The new steady state is achieved as the jump in the shadow price of capital induces a rise of output through the production function.
It is interesting to note that by (8a) real stock returns depend negatively on the growth rate of the economy. As output growth increases (e.g. from a positive technology shock), the subsequent rise in q and investment raises adjustment costs. Thus, after the initial jump in real stock prices real stock returns fall somewhat to drive the economy to equilibrium. To this extent, the model gives a new insight to the dynamics of stock returns after a change in the growth pattern of the economy. Some authors (e.g. Park, 1997) have claimed that the negative correlation of growth with future stock returns may be attributed to factors closely related to future growth and to countercyclical macroeconomic policy. For instance, a rise in output growth is usually considered as a sign of future inflation, which affects negatively future growth and returns. Policymakers may respond by raising interest rates and, thus, reduce future cash flows of firms. The model proposes an alternative route through which growth has an impact on future returns: after a boost in output, increasing adjustment costs reduce the initial rise in real stock prices. The economy ends up with higher growth and real stock prices.
The above analysis highlights the interactions between the growth rate of an economy and real stock price changes. In the next sections we proceed by testing empirically these linkages in the major industrialised countries.
Empirical methodology and data description
To investigate the empirical relationship between growth and stock price changes we estimate bivariate 
and Ω defined as a symmetric positive semidefinite matrix. Given the contemporaneous correlation of the innovations there is a common component which cannot be associated with a specific variable. Therefore, the errors were orthogonalized by the Cholesky decomposition so that the covariance matrix of the resulting innovations is lower-triangular with the ordering [ROGS, ROGY] . This implies that innovations in the growth rate of industrial production do not affect contemporaneously innovations in the growth rate of real stock prices.
Equivalently, this implies that shocks in the real sector of the economy are not immediately observable by financial markets, but shocks in real stock returns are observable by both the real and the financial sectors.
To capture the empirical relationship between economic growth and market valuation of capital we used existing measures of output and we calculated the real stock prices for the G-7 countries using data from the International Financial Statistics, January 1999 CD-ROM edition. As a proxy for output growth we used for all countries the Industrial production index, seasonally adjusted. Real stock prices were calculated by dividing nominal stock prices with the relevant price index. For Canada we used the C.L.
Toronto stock prices and the aggregate industrial selling price index. For the rest of the countries we used the quoted share prices deflated by the consumer price index for France and Italy, the industrial wholesale price index for Germany (unified Germany from 1991) and Japan, the industrial output price index for the U.K. and the industrial goods price index for the U.S..
Empirical results
In this section we proceed to present the estimates from the VARs comprising of output growth and stock returns. We also present evidence from causality tests, the responses of these variables to unanticipated shocks, and we evaluate the forecasting performance of the models. Regarding the variables at hand, the growth rates of real stock prices (denoted by ROGS) and output (denoted by ROGY) for the G-7 countries are depicted in Figures 1 and 2 for the annual and quarterly datasets, respectively. At both frequencies the variables appear to be highly correlated and stationary, so we proceed with the description of the empirical estimates from the VARs. 
Estimation results for G-7 economies
In this section we present the empirical results from the VARs for the G-7 countries. The choice of the lag length was based on a top to bottom (general to specific) strategy, starting from 5 lags for annual data and 12 lags for quarterly data. We also conducted a battery of misspecification tests for serial correlation, normality, heteroscedasticity, ARCH effects and functional form. All systems appear to be well specified and coefficients enter with correct and significant signs in most cases. The results are presented in Tables   1 to 7 for the seven countries at hand.
All annual VARs are estimated with one lag, with the exception of Italy where two lags were found significant. Real stock returns enter the output growth equation with a significantly positive sign for the five biggest economies, namely Canada, Germany, Japan, U.K. and the U.S.. As regards the rest of the countries, the coefficient for France is positive, but statistically insignificant while the two coefficients for Italy are of opposite sign and statistically insignificant. The evidence provides broad support to earlier regression findings of Kaul (1987) for Canada, Germany, U.K. and the U.S., and extends those of Fama (1990) and Schwert (1990) for the U.S. single-equation framework. The positive coefficients for the U.S. in the context of the VAR methodology is supported by Lee (1992) who uses a four-variable system that also includes the real interest rate and inflation, and reports that a rise in U.S. real stock returns signals an upward movement in industrial production growth. Interestingly, in our estimates the coefficient on lagged stock returns takes the largest value (0.19) in the U.S. equation followed by those estimated for the Japan (0.16) and the U.K. (0.12) equations.
It is noteworthy that all coefficients of output in the equations of real stock returns enter with a negative sign, as predicted by the theoretical model outlined above, though they are statistically significant only for the U.K. and the U.S. estimated models. To our knowledge, this is the first empirical documentation of this evidence across a large set of developed economies, as previous findings by Park (1997) and McQueen and Roley (1993) reporting a negative relationship between production and future returns focused only on the U.S. case. The response found here might be the outcome of an anticipated change in the monetary stance after a rise in the growth rate. This reaction operates as an anti-inflationary policy device via the discount rate by raising the cost of capital relative to expected cash flows and inducing changes in future real returns.
The general impression is confirmed when we move on to the quarterly VARs. Estimated lag specifications are of order two for Canada, Germany and Italy, of order three for France, Japan and the UK, and of order four for the U.S.. 4 Again, the coefficients on real stock returns enter with positive and significant signs, in most cases, in the equations of output growth for all countries. The coefficients with the largest values are those of Germany, UK, and the US. Similar results with those derived from annual data emerge from estimated coefficients on output in equations of real stock returns, though only a few are statistically significant.
Finally, to test the bidirectional link between the two series at hand, we performed standard Grangercausality tests. Results are tabulated in Table 8 and indicate the presence of causality running from real stock prices to output for Canada, Japan, U.K. and the USA using both annual or quarterly data, and for Germany using annual data. On the other hand, consistent with the findings mentioned earlier, evidence for causality from output to real stock prices is weaker and appears only in the U.K. and the U.S., and for Germany using quarterly data.
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Given the empirical support for the VARs of output and real stock prices we move to compare their forecasting performance against plausible benchmark alternatives, which are given by AR(1) processes for annual data and AR(4) processes for quarterly data. 6 These give adequate representations of the series at hand with no signs of misspecification in the residuals. We then re-estimate the VARs excluding the last five observations in annual models and the last eight observations for quarterly models, and oneperiod-ahead forecasts are generated by continuously updating the sample and re-estimating the model as new observations are incorporated in each period. Results are displayed in Table 9 and it is clear that the VARs outperform the simple AR representations in most countries both in annual and quarterly frequencies. 
Estimates with alternative measures of q for the U.S.
As an alternative strategy to assess the robustness of our results to the definition of the shadow price of capital we also estimate the bivariate VARs using two available measures of q for the U.S. provided by Blanchard et al. (1993) and Brainard et al. (1991) . According to Blanchard et al. (1993) , results on the effects of percentage changes in q on the percentage change of investment to capital ratio are not altered significantly when nominal stock price changes are used instead of their estimate of q; in fact, the effect is somewhat stronger. As shown in Figure 3A , where real stock prices and the Blanchard et al. (1993) estimate of q are depicted for the common sample period 1951-1990, the levels and the growth rates of the series tend to move together. In fact, the correlation coefficient between these stationary growth rates exceeds 0.95. The second measure of q is the ratio of market value to replacement costs given in Table   10 .2 in Brainard et al. (1991) for the period . Again, as shown in Figure 3B , real stock prices and the Brainard et al. (1991) measure of q for the US, as well as their growth rates, move together. Here, the correlation coefficient between the two variables is 0.76.
Regression results for both available measures of q are displayed in first two parts of Table 10 (Models I and II). As can be readily seen, the coefficient estimates are statistically significant and do not differ substantially from the results reported earlier for the U.S.. In fact, the positive estimate of the coefficient in the output equation using the Blanchard et al. (1993) value of q for the 1951-1990 period (Model II) is almost identical to our estimates for the 1951-1997 period. The negative coefficient of output growth rate in the real stock returns equation is again negative and statistically significant with a value of 1.24, as in 6 The only exception is the case of the quarterly output for the USA where a standard AR(2) was used. 7 Exceptions occur particularly in cases of recent rapid stock price increases. For instance, a notable exception occurs in the case of U.S. real stock returns. Given that the Dow Jones index increased by more than 2.5 times between January 1995 and January Table 7 . Thus, it appears that, at least for the U.S. where data is available, the estimates are not affected by including direct estimates of q in the place of real stock returns.
Finally, to investigate the stability of the estimates over a longer time span, we re-estimated the VAR for the U.S. over the period for which the q estimate by Blanchard et al. (1993) is available. The growth rate of industrial production for the U.S. for the period 1900-1990 was constructed as follows. The aforementioned evidence suggests that using other available measures of q and extending the data span does not affect our results. Hence, we conclude that, as regards the proxies for q, there is reason to believe that real stock prices are a good proxy of q and that the relationship between the two series tends to hold over long time intervals. In the next section, we shall investigate the response of these variables to external disturbances.
Impulse responses
As a final step in our analysis of the links between growth and real stock returns, we move on to investigate the impact of exogenous changes in real stock prices and economic growth. The impact is 1999, it is hard to believe that such trends signal solely anticipations of future economic growth and further research in a richer context is needed explain the magnitude of these dynamics. 8 The two series are closely linked for the common period 1920-1930. In fact, the correlation coefficient between their growth rates amounts to 0.985. In all cases there is a positive effect on output growth and real stock returns after the positive shock in real stock prices. The impact of the shock in real stock returns dies out after approximately 1 year, or 2 to 4 quarters. The response of output to the shock in returns is somewhat sluggish, and peaks after 1 year or 3 to 4 quarters, with the exception of Italy where it is found to be insignificant. The reaction is rather prolonged in some cases, and particularly in Japan.
The response of output after an unanticipated shock in growth lasts about 1 to 2 years, or 2 to 3 quarters in quarterly data. Again the only exception is Japan where the return to benchmark is more protracted and lasts 6 quarters. On the flip side, the growth rate of real stock prices responds negatively to a shock in output, and returns to baseline after 2 to 5 years for annual data or 8 to 12 quarters for the quarterly data sets. Finally, in accordance to estimated coefficients, impulse responses for real stock prices are significant only for the U.K. and the U.S., both in annual and quarterly data.
Conclusions
In this paper we sought to offer some insights on the relationship between the real and the financial sectors of the economy by investigating the links between output and market valuation of capital. We presented a simple growth model in which financial decisions of firms affect their market value and we showed how this model results in the joint determination of growth rates of output and the market value of capital, as measured by real stock prices. Empirical estimates from the main industrialized economies are generally consistent with the theoretical findings of the model. Unanticipated movements in output and real stock prices are found to play a role in future economic growth and market valuation of capital, and, moreover, the responses of growth and real stock returns, after unanticipated shocks in these variables, move in the same direction across countries and data frequencies. The robustness of the results is rather surprising, given that the G-7 economies have experienced a variety of different policies that have affected both the real and the financial sectors of their economies.
We think that the results of the paper are promising for the literature of economic growth and finance.
Nevertheless, one should not allege that other factors do not play a prominent role in determining responses of stock prices and output. Blanchard (1981) presented a standard IS-LM model that studies the effects of monetary and fiscal shocks on output, the stock market, and the term structure with gradual adjustment of output supply to demand shifts. The author showed that after an expansionary policy shock, asset prices change as a result of anticipated changes in real interest rates and profitability. This, in turn, affects wealth and spending, and fuels a rise in supply and equilibrium output, which justifies the original rise in stock prices. In this framework, asset prices will tend to predict future output, but are not the cause of such changes, because both variables will tend to respond to changes in the economic environment. Thus, an important question that arises concerns the interpretation of the results in the VAR framework. As emphasized by Cochrane (1998) Following Hall's (1978) theory on consumption based on the permanent income hypothesis, stock prices should help predicting future consumption. Empirical findings on Hall's model have not been universally conclusive (see Smith, 1999 ) and the present methodology could shed some light in the links between variations in stock market activity and aggregate, or sectoral, consumption. Finally, a fruitful extension of the paper could also be towards investigating these effects in other developed and developing economies or, alternatively, in transition economies and in countries with emerging markets. For instance, as pointed out by Corsetti et al. (1998) , in contrast to the traditional view that growth is associated with booming stock markets, in many Asian countries high GDP growth rates preceded financial crises. Our modeling approach might provide a more enriched framework for understanding the large variations in growth and real stock returns in these countries.
APPENDIX A. A simple model of stock price changes and growth
In Appendix A we develop a model that illustrates the relationship between output growth and stock price changes. The model is a simplified variant of work by Turnovsky (1995) and Alogoskoufis (1995) .
We assume that the economy consists of households and firms. Households provide labour to firms and receive wages while they also receive income in the form of dividends and interest earnings on bonds.
Their consumption-savings choice determines the demand for bonds issued by firms. The latter hire labour for production and decide every period on the distribution of profits, which are either retained to finance additional investment, or are distributed to households as dividends and interest payments.
Investment, which is subject to adjustment costs is also financed by issuing new bonds and shares.
There is a large number of households whose behaviour is given by a representative household, which is assumed to choose consumption c and labour l in order to maximise the infinite intertemporal utility function: 
where i=(D/sE) is the dividend to equity value ratio. Equation (A3a) determines labor supply in terms of the real wage rate, while equation (A3b) is the familiar arbitrage condition which states that the real interest rate on bonds equals the dividend to equity ratio and the capital gain, defined as the change in equity prices. Coming now to the production side of the economy we assume a large number of competitive firms, with the production function of firm i having the form:
where Y i , K i and l i denote output, capital and labour, respectively, of firm i, A is a constant technology parameter with A>0, and α, (1-α) are the relative shares of private capital and labour respectively.
output is a function of its own capital stock and of the total capital stock which is available to the economy. The return on the firm's capital from (A4) is clearly diminishing since α<1 given the total capital stock. By the definition of h, learning-by-doing and knowledge spillovers arise from total capital to all producers, but each firm separately neglects its own contribution thus taking the amount of total capital as given.
Gross profits of firms are then defined as: 
The financing constraint of the firm is that the sum of earnings, revenues from the issue of new stocks and lending in the bond market equals the cost of investment:
Defining the market value of outstanding securities to be V=sE+b we get that
The first term in brackets in the right hand side is the real cost of corporate bonds and the second term is the real cost of equity capital. Their sum is the real cost of capital
As shown in Turnovsky (1995), the real cost of capital is independent of the production decisions of firms concerning investment and labour. Therefore, the firms' problem can be expressed in two stages.
The firm makes its financial decision so as to minimise the real cost of capital, and, then, it makes the optimal production decision. However, financial decisions are constrained by the behaviour of households through the arbitrage condition (A3b) that, in turn, determines the savings decisions. As a result, by (A3b), (A8) and (A9), we obtain under this setting that the real cost of capital which optimises financial decisions of firms equals the real interest rate
The infinite horizon problem of the representative firm i is to maximise the present discounted value of net cash flows taking h as given:
s.t. to (A4) and the capital accumulation formula
, where δ is the depreciation rate. The first-order conditions are given, after replacing for h and aggregating across firms, by:
where q is the shadow price of capital. Equation (A11a) states that the real wage rate equals the marginal product of labour, while equation (A11b) gives private investment as an increasing function of the shadow price of private capital in terms of contemporaneous output and as a negative function of the adjustment cost parameter φ. Equation (A11c) gives the real cost of capital as the sum of the rate of change of the shadow price of capital, the return on capital per unit of capital and the marginal reduction of adjustment costs as private capital increases valued at its shadow price, minus the depreciation rate.
Obviously, under no adjustment costs the shadow price of capital equals one and the real cost of capital is given by the difference between the physical rate of return on capital and the depreciation rate. Finally, equation (A11d) gives the usual transversality condition.
Optimality conditions for households give a set of demand functions for consumption, corporate bonds, and a supply function for labour. Οptimality conditions for firms provide a supply function for bonds through the definition of the real cost of capital, and demand functions for labour and capital.
Equilibrium occurs when supply equals demand in the markets for labour, capital and bonds. The optimal values determined by the first-order conditions can be replaced in (A8), which gives the market value of the firm at the optimum (see Appendix B):
Equation (A12) gives the shadow (marginal) price of capital, as the ratio of the market value of outstanding securities to the existing capital stock, which is essentialy the stock market price (see also Turnovsky, 1995) . Now, given the financial decisions of firms, the optimal capital stock of the economy is determined in the production sector. By (A4) the aggregate production function is given by Y=AK and using the aggregate capital accumulation equation
The last two equations yield the joint determination of the growth rate of output, g Y , and the rate of change of real stock prices,replace from the first order conditions (A11a) and (A11b), it follows after some manipulation that:
Now, following Turnovsky (1995) we postulate a solution of the form qK
Replacing for the growth rate of capital given by the capital accumulation equation, and using the expression for
• V and (A11b) we obtain that:
Solving for
• v we end up with the following expression:
The only stable solution for (B3) is when v=1, which gives us that Brainard et al. (1991 ) q variable for sample period 1964 -1985 , and Models II and III are estimated with Blanchard et al. (1993 q variable for sample period 1951 and 1901 , respectively. Dummies for 1914 -18, 1930 -32 and 1940 are included in Model III specification. Blanchard et al. (1993 ) q variable (Sample period 1951 Levels Growth rates Brainard et al. (1991 ) q variable (Sample period 1963 -1985 Levels Growth rates 
B. Comparison with

